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On January 3, 2001, Isabella Grigoryevna Bashmakova, a renowned authority on history
of mathematics, celebrated her eightieth birthday. Bashmakova was born in Rostov-on-Don,
to Grigory Georgevich Bashmakov and Anna Ivanovna (maiden name Aladzhalova). Her
father was a lawyer, known for his oratory, a graduate of the Moscow M. V. Lomonosov
University and a pupil of the distinguished jurist and philosopher Pavel I. Novgorodtsev
(1868–1924). He was a remarkable personality endowed with many talents. He loved philos-
ophy and history. In 1932, the Bashmakov family moved to Moscow, where Isabella finished
secondary school. The family established lively links with Moscow cultural life and the at-
mosphere in their home was very intellectual. The circle of family friends included eminent
scientists, such as the physiologist and academician (since 1968) Mikhail Kh. Chailakhyan,
as well as men of arts, such as the famous poets Boris L. Pasternak (1890–1960) and Samuel
Ya. Marshak (1887–1964). Very soon, she showed a turn for mathematics. Thus, she en-
rolled in the Faculty of Mathematics and Mechanics of the Moscow M. V. Lomonosov State
University in 1938. All her subsequent life has been closely associated with the activities
of this faculty. During World War II, she evacuated Moscow, together with the personnel
from the University, to Samarqand, where she served as a nurse.
Bashmakova’s intellectual interests in the history of mathematics were formed within
the wider environment of the Moscow Mathematical School of the first half of the
20th century and particularly the Research Seminar on History of Mathematics, initiated
1 Editorial note. A retrospective of the life and work of Isabella Bashmakova on the occasion of her sixtieth
birthday was published in 1981 in Historia Mathematica 8, 389–392. The present article provides an updated
and more detailed account, supplemented with a complete bibliography of her extensive writings in the history of
mathematics.
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in 1933 by Sofia A. Yanovskaya (1896–1966) and Mark Ya. Vygodsky (1898–1965). This
was a time of increased interest in the study of science of ancient civilizations, motivated
by the pioneering works of Otto Neugebauer (1899–1990) and Oskar Becker (1889–1964)
in the West during the thirties. Their work found a positive response in Russia and was a
regular subject of discussion and debate in the seminar. In the area of Greek mathematics
Bashmakova was one of the first in Russia who took into account the new light shed on the
subject by Western scholarship and established this research field in Russia.
Her interest in ancient history and civilizations motivated her to study classical Greek
under Polyakov’s tutorship and to attend Popov’s lectures in Latin at the university. She
started to study the history of mathematics under the supervision of Yanovskaya, from
whom she inherited a sense of accuracy, precision, and consistency in the interpretation
of history of mathematics, as well as her methodological practice of analyzing past math-
ematical texts in comparison with modern, or historically later modes of thinking. These
features, in combination with the clarity of her thought and the elegance of her scientific
language, became distinctive characteristics of her scholarly style.
She defended her Candidate’s Thesis (Ph.D. thesis), on the history of the theory of divis-
ibility, in 1948 at the Faculty of Mathematics and Mechanics, with Aleksandr O. Gelfond
(1906–1968) and Adolph P. Yushkevich (1906–1993) as official referees. A major part of
her dissertation (published in 1949) is devoted to the algebraic number theory of Egor I.
Zolotaryov (1847–1878), in comparison with the nearly contemporaneous but substantially
distinct theories of Richard Dedekind (1831–1916) and Leopold Kronecker (1823–1891).
She focused in particular on Zolotaryov’s so-called “local methods.” Moreover, two central
themes appear in her dissertation: history of Greek mathematics and history of algebra
and algebraic number theory. These themes recur in the course of her subsequent inves-
tigations. The second theme, for instance, reappears in her analysis (with Yushkevich)
of the arithmetic part of the Algebra of Nikolai I. Lobachevsky (1792–1856) [1949a], in
the study (with Lyudmila A. Sorokina) of algebra and number theory in the lectures of
Mikhail V. Ostrogradsky (1801–1862) [1961b], and in her remarkable work on the problem
of reducibility of algebraic equations over a quadratic field in the works of Isaac Newton
(1642–1727) and Edward Waring (1734–1798) [1959].
In 1948, she became an assistant professor, and one year later an associate professor at
the Lomonosov State University. In 1968, she became a full professor. Since the 1940’s,
she has also been one of the heads of the Research Seminar on History of Mathematics at
the Moscow University.
Her research in Greek mathematics was initiated by the investigation of the arithmetic
books of Euclid’s Elements, a topic that had been studied by Becker in 1933. Her work was
published in the first issue of the journal Istoriko-matematicheskie issledovaniya [1948].
This journal was established by Yushkevich and Georgiy F. Rybkin (1903–1972) and became
the major periodical forum of research and discussion in history of mathematics in Russia.
For the first time, she drew attention to the distinction between multitudes and arithmoi,
that is between numbers designated as collections and numbers designated by segments.
On this basis she refuted the hypothesis of Hieronymus Georg Zeuthen (1839–1920) that
the arithmetic books of Euclid’s Elements contain a vicious circle and demonstrated that
the Euclidean divisibility theory of numbers (segments) is developed as rigorously as the
geometrical books. She further showed that numbers (segments) form, in modern terms, a
module over the ring of natural numbers. She also investigated the question of why Euclid
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included in Elements VII–IX the historically earlier theory of ratio, which is a particular
instance of the more general theory of proportions in Book V (attributed to Eudoxus). She
concluded that the former was a self-contained and satisfactory theory, consistent with the
number theory developed in books VIII–IX.
During 1948–1949, she prepared and delivered a course on history of mathematics at
the Faculty of Mathematics and Mechanics. This course has continued to be given until
recently. In addition, she introduced numerous special courses on a wide range of topics:
history of algebra and number theory, Greek mathematics, Euclid’s Elements, history of
Diophantine analysis, and many others. She constantly updated her courses with the results
of her latest research. She conveyed her specific insights into each mathematical problem
to the students in an intelligible and motivating way.
Her creative work was seriously endangered during the 50’s, when Joseph V. Stalin’s
new wave of repressions dramatically affected her family life. Her husband, Andrei I.
Lapin (1922–1996), a talented mathematician and pupil of Andrei N. Kolmogorov (1903–
1987) and later Igor R. Shafarevich, was arrested in 1950 and indicted for criticism of
Trofim D. Lysenko’s theory and for anti-Soviet agitation. Through her courageous efforts
Bashmakova succeeded in obtaining his freedom two years later, an extraordinary outcome
during Stalin’s times. A rather astonishing fact revealed quite recently by archival research
is that Lapin’s affair was considered at the top level of the Soviet state authority, involving
such personalities as Mikhail A. Suslov, Lavrenti Beria, Georgy M. Malenkov, the President
of the USSR Academy of Sciences, Aleksandr I. Nesmeyanov, and others.
The favorable atmosphere of the thaw brought about a rapid career development. In 1961,
she defended her Doctor of Science Thesis, again at the Faculty of Mathematics and Me-
chanics, on the history of Greek mathematics, with Aleksey I. Markushevich (1908–1979),
Boris A. Rozenfeld, Yushkevich, and Vasiliy P. Zubov (1899–1963) as official referees.
This established a high reputation for her among the Moscow mathematical community.
The dissertation summarizes her earlier research in the area. In particular, it includes her
penetrating analysis of “differential methods” and “maxima problems” in Archimedes’
works [1953] and their influence on the mathematicians of the 16th and 17th centuries,
beginning with Franc¸ois Vie`te (1540–1603).
In the same year, Bashmakova examined the thesis of Zeuthen and Bartel van der Waerden
(1903–1996) concerning the decline of Greek mathematics during the second to sixth cen-
turies. Using Neugebauer’s identification of algebraic-computational and geometric trends,
she focused on an intellectual shift to new areas of mathematics, associated with the needs
of astronomy and the flourishing of arithmetic-algebraic tendencies culminating in the work
of Diophantus. She explained this phenomenon in terms of an inherent disproportion in the
growth of mathematics in late antiquity: the development of abstract theories and general
methods of the classical period was not accompanied by the elaboration of the necessary
analytical tools.
In 1963, she attacked a central problem in history of mathematics: the shaping of ratio-
nal thinking and the emergence of a new type of science—abstract deductive science—in
ancient Greece. She compared three competing hypotheses: van der Waerden’s hypothe-
sis about the emergence of proof as a criterion used by the Greeks to sort out exact from
approximate rules, the latter having been inherited from the Egyptians and the Babylonians;
the hypothesis of ´Arpa´d Szabo´ (1913–2001) about the Eleatic origin of Greek mathemat-
ics and the appearance of proof by reductio ad absurdum within Eleatic philosophy; and
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Kolmogorov’s general viewpoint expressed in his article in the second edition of the Bolsh-
aya Sovetskaya Entsiklopediya. Bashmakova rejected the first hypothesis, pointing out that
demonstration in early Greek mathematics was associated with evident, rather than con-
troversial facts. In her view, if such a criterion was indeed necessary, one must explain
why this was not perceived earlier, in Egypt and Mesopotamia. She also criticized Szabo´’s
hypothesis by calling attention to its inconsistency with the accepted sequence of historical
events and the inversion of the relation between mathematics and philosophy, known to us
from the history of science. Bashmakova seemed to favor Kolmogorov’s approach, which
reduced the problem of the rise of mathematics to general societal factors and the wider
cultural context of the Greek polis. This context was also responsible for the development of
argumentation, disputation, and proof in other spheres of Greek intellectual life—in philos-
ophy, jurisdiction, and politics. However, Bashmakova formulated a rather more skeptical
approach much later in her 1985 paper, where she considered the rise of mathematics as
an exceptional, unique phenomenon, the causes of which are hardly cognizable, since no
hypothesis can be directly checked and confirmed.
Since 1966, a central topic of her research became the history of Diophantine analysis
from Diophantus to the 19th century. Her innovative approach revived interest in Diophantus
and enhanced our understanding of his works. Her 1972 comprehensive booklet became
very popular and was translated into German [1974] and English [1997] (the latter was
named “Outstanding Academic Book for 1998” by Choice Magazine, a publication of
the Association of College and Research Libraries, a division of the American Library
Association). She published a Russian edition of Diophantus’ Arithmetica [1974] in collab-
oration with Ivan N. Veselovsky, accompanied by a lengthy introduction and commentary.
Bashmakova’s work in the history of number theory and Diophantine analysis culminated
with the Russian edition (in collaboration with her pupil Tatiana A. Lavrinenko) of Fermat’s
works on this topic [1992]. Her commentaries have contributed to a better understanding
of these difficult works.
Her capital monograph History of Diophantine Analysis from Diophantus to Fermat
[1984] (written with her pupil Evgenyi I. Slavutin) summarized her many studies and
changed the prevailing historiographical understanding of Diophantus and his contribution
to algebra. We shall consider these studies in more detail.
Diophantus’ Arithmetica marks the beginning of literal algebra. He introduced sym-
bolic notation for six positive and six negative powers of the unknown, for subtraction,
and for equality. Bashmakova identifies as well an important feature of Diophantus’ sym-
bolic notation, namely that the signs of concrete numbers play, in addition, the role of
parameters. This compensates for the inherent limitations of the expressive power of
Diophantus’ notation. Further, she analyzes and compares the procedures for the solu-
tion of problems in Diophantus’ Arithmetica and identifies certain procedure schemes that
are repeatedly applied in the solution of problems. On this ground she concludes that the
selection and arrangement of problems follow some general methods that are illustrated in
the solution of concrete problems of the same type. The classification of different types of
problems remains compatible with Diophantus’ algebraic symbolic notation and conceptual
framework. However, no general, abstract description of the methods themselves was ever
given by Diophantus.
In order to understand Diophantus’ methods subsequent mathematicians, beginning with
Vie`te, started to “translate” his problems into the language of symbolic calculus. This
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enabled Vie`te, and later Pierre Fermat (1601–1655), to decipher the first layer of Diophantus’
general methods of solutions of equations of the second order. All students of Diophantus’
Arithmetica from Vie`te and Claude Gaspard Bachet (1581–1638) to Fermat, Leonhard Euler
(1707–1783), and Joseph Louis Lagrange (1736–1813), used the language of literal algebra
to study the problems and methods in this work. This approach was followed by historians
of mathematics in the 19th and 20th centuries, notably Thomas L. Heath (1885), Zeuthen
(1886), G. Wertheim (1890), Paul Tannery (1893), Moritz Cantor (1907), and Evangelos S.
Stamatis (1963). The traditional approach led many historians of mathematics, particularly
van der Waerden and Joseph E. Hofmann (1900–1973), to the conclusion that Diophantus
lacked general methods for the solution of Diophantine equations, so that his Arithmetica
was perceived as a collection of disparate problems. Meanwhile, the concepts and tools
necessary for a more insightful classification of the problems of Diophantine analysis (the
concepts of genus of curve, birational transformation, elliptic arguments of a curve, etc.)
began to develop outside algebra, notably in the field of algebraic geometry and the theory
of elliptic functions.
Thus, Bashmakova abandoned the traditional study of the methods of Diophantus that
had relied solely on literal algebra and adopted an innovative approach (presented in [1986b]
which also contains her historiographical views, and [1994b]). She made a “translation” of
the problems of Diophantus into the language of analytic geometry, supplemented with a
few concepts of algebraic geometry (the concepts of algebraic curve, algebraic manifold,
tangent, singularity, genus of curve, etc.). (See the article [1997].) Geometric language is
shown to be more adequate for the study of the classification of the problems and meth-
ods of Diophantus’ Arithmetica and serves as a heuristic method for posing new historical
questions. The new standpoint allowed her to demonstrate that Diophantus’ Arithmetica
is devoted to a systematic exposition, based on concrete material, of general methods of
solution of indeterminate equations, defining curves of genus 0, that is, curves which admit
parameterization in rational functions of one parameter. This should not be taken to mean,
however, that geometric methods are found implicitly in Diophantus. His reasoning re-
mained predominantly algebraic.
The new interpretation is further explored in the works of the mathematicians of the
Arabic tradition. She analyzed the classification of problems and the methods of solution in
the works of Abu¯-Ka¯mil (ca. 850–930), Abu¯ ˇGa’ far (11th century), al-Karajı¯ (10th to 11th
centuries), and others. E.I. Slavutin demonstrated that in Abu¯-Ka¯mil’s Book of algebra,
for instance, the first 25 problems concern methods for finding rational points on algebraic
curves of genus 0, whereas the next 13 are on curves of genus 1. Of course, Abu¯-Ka¯mil
did not have the modern concept of genus as the guiding principle for his classification.
However, Bashmakova conjectured that he might have had a sense of the difference of
the algebraic nature of these problems. In 1995, her pupil Guliya O. Bajgozhina brought
to our attention the fact that Abu¯-Ka¯mil’s criterion is precisely the number of solutions.
Abu¯-Ka¯mil explicitly stated that the problems of the first group have an infinite number of
solutions, whereas in those of the second, every operation yields only one more solution.
The methods of solution of indeterminate equations are further traced in the algebraic
tradition of the European Renaissance. Bashmakova evaluated the influence of Diophan-
tus’ Arithmetica in the works of Raphael Bombelli (1526–1572) and Vie`te, set against the
background of the earlier tradition that was unfamiliar with Diophantus’ work (Leonardo of
Pisa (c.1180–c.1250), Luca Pacioli (1455–c.1514), and Girolamo Cardano (1501–1576)).
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She showed that it was primarily the algebraic aspect of the works of Diophantus that was
favorably received and led to the creation of literal algebra. This historical route culminated
in the outstanding contributions of Fermat, the founder of the theory of Diophantine equa-
tions in the New Times. Throughout this work, she showed how present-day mathematics
can assist in illuminating historical materials—in this case a wide range of sources from
Greek, Arabic, and European mathematics—by comparing the algebraic mode of thinking
of the past authors with the corresponding patterns of algebraic geometry.
Her study of the history of Diophantine equations enabled her to challenge the common
view that up to the 1830s the only mainspring of the development of algebra was the
investigation and solution of determinate algebraic equations, and especially their solution
by radicals. She demonstrated that solving indeterminate equations was also a significant
part of the evolution of algebra [1984, 1986a, 1986b, 1987]. These two trends merged in
the works of Fermat and Euler, so that it is no longer possible from the 17th century on to
distinguish between stimuli due to indeterminate and determinate equations.
Bashmakova’s research extended to the history of algebra in the 18th and 19th centuries.
Topics that she investigated included the various attempts to prove the fundamental theorem
of algebra [1957, 1960], the contributions of Niels Abel (1802–1829), the new way of
thinking in algebra initiated by Evariste Galois (1811–1832) which constituted the first
stage of group theory, the origins of linear algebra (primarily in the works of Carl G. Jacobi
(1804–1851) and Camille Jordan (1838–1922)), and the development of algebraic number
theory and commutative algebra [1970]. These studies are summarized in the collective
work [1978, 1992] and further (with her pupil Galina Smirnova) in a substantial panorama
of the evolution of algebra from the Babylonians to the 19th century [1999].
Bashmakova’s scholarship attracted several formal honors. She has been a member of
the Moscow Mathematical Society since 1950. She was awarded honorary diplomas by the
USSR Academy of Science, in 1971, by the USSR Ministry for Higher Education, in 1976,
and by the All-Union Society of Science, in 1980. She has served on the boards for Historia
Mathematica and Voprosy istorii estesvoznaniya i tekhniki for many years, and still serves
for Istoriko-matematicheskie issledovaniya and Istoriya i metodologiya estestvennykh nauk.
In 1966 she was elected a corresponding member, and since 1971 has been a full member
of the Acade´mie Internationale d’Histoire des Sciences. In 2001, the Acade´mie awarded
her and the eminent mathematician and historian of mathematics Christian Houzel the
Alexander Koyre´ Medal for their contributions to the history of number theory.
Bashmakova always devoted a great deal of effort and time to her pupils. She has
supervised about 24 Ph.D. theses to date. Among her students are Elvira I. Berezkina,
L. A. Sorokina, Stanislav S. Glushkov, E. I. Slavutin, G. S. Smirnova, I. M. Vandoulakis,
T. A. Lavrinenko, and Vasiliy G. Morov. Everyone who has had the opportunity to meet or
collaborate with Bashmakova has experienced the power of her charm and gentleness and
the nobility and generosity of her character. She is a mild person with wide-ranging interests
and aspirations, a student of Russian poetry and a connoisseur of fine arts, especially the
ancient ones, who combines naturally the ancient Armenian traditions with the spirit of
Russian culture.
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